Objective : The purpose of this study is to compare the surgical outcomes of pterional-subolfactory approach for the high positioned anterior communicating artery (ACoA) aneurysm with the conventional pterional approach.
INTRODUCTION
Anterior communicating artery (ACoA) is the most common site for intracranial aneurysms as revealed by landmark clinical studies. 4) Despite the high prevalence of ACoA aneurysms, surgical clipping of ACoA aneurysm can still be challenge to even experienced neurosurgeons because of variable anatomy of the In our institution, we modified procedures from the conventional pterional approach. We dissect the olfactory tract and detach from frontal lobe. In this study, the purpose is to evaluate surgical outcome of our pterional-subolfactory approach for the high positioned ACoA aneurysm through comparison with conventional pterional approaches.
MATERIALS AND METHODS

Between February 2005 and December 2012, 463
ACoA aneurysms were surgically treated in our institution. Among them, 48 high positioned anterior communicating aneurysms were treated with pterional-subolfactory or conventional pterional approaches.
The pterional-subolfactory approach includes sharp dissection and detachment of olfactory tract to free from brain parenchyme and resection of the gyrus rectus immediately medial and inferior to the olfactory tract. Thirty-four of the 48 cases were treated with pterional-subolfactory approach and 14 were treated conventionally. High positioned anterior communicating artery aneurysms were defined as aneurysms located higher than 10 mm above the anterior clinoid process.
Preoperative radiologic assessment
Preoperative computed tomography angiography (CTA) or digital subtraction angiography (DSA) was performed to characterize ACoA aneurysms for all 48
patients. Simple skull anterior-posterior and lateral were checked to identify frontal sinus. The height of aneurysm was measured as height from anterior clinoid process to neck of aneurysm on maximum intensive projection sagittal view of CTA or DSA.
Preoperative subarachnoid hemorrhage and intracranial hemorrhage were checked on CT.
Surgical technique
The operation was performed with the patient in a supine position. In contrast, the pterional-subolfactory approach sharply dissect the olfactory tract, detaching it from the frontal lobe to free from the brain parenchyma ( Fig.   1 ). We then cauterized the rectus gyrus, immediately medial and inferior of olfactory tract. Using the suction and the bipolar cautery, we resected the rectus gyrus until the medial side pia arachnoid of the gyrus rectus was recognized over the aneurysm and the ipsilateral A1 and A2 segments. After the proper recognition of high positioned aneurysm, we safely obliterated the aneurysm while it was directly visualized.
Outcome assessment
The clinical and radiologic outcomes were evaluated retrospectively according to the following methods.
All patients' charts, medical records and radiologic ex- 
Statistical analysis
Differences between groups were compared for statistical significance with a Mann Whitney U-test. Null hypotheses of no difference were rejected if p values were less than 0.05.
RESULTS
For the 34 cases treated with pterional-subolfactory approach, the mean location of ACoA aneurysm was Table 1 .
Clinical and surgical complication
Complications occurred in 2 cases of the conven- Table 3 . (Table 4) . (Table 5) .
DISCUSSION
A rectus gyrus approach for anterior communicating aneurysm was first described by Kempe et al. of the conventional approach group was excluded in this study due to lack of old medical history. In the future, olfactory dysfunction outcome for both groups should be studied for comparison of both approaches.
CONCLUSION
In this study, we achieved excellent clinical outcome for both unruptured and ruptured ACoA aneurysms with no surgical related permanent complications except 1 case of olfactory nerve dysfunction. We concluded that pterional-subolfactory approach can be highly preferable for cases of high positioned ACoA aneurysm located higher than 10 mm above anterior clinoid process. Pterional-subolfactory approach can prevent olfactory bulb tearing, resulting in preservation of olfactory tract without any surgical complication.
Also the subolfactory approach can provide wider and effective operation view with minimal retraction of brain. In conclusion, the pterional-subolfactory approach can be an alternative surgical approach for high positioned ACoA aneurysms.
